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1 . 



2. 

j\l * i not t-in v 1 v 

receiver. 



3. Consider a superhet that receives signals ip the 50-54MHz range wit 
f l0 =f c +f,F. Assuming there is little filtering _jHor to the what range 

of input signals will be received if the f lF is (a) 455 kHz. (b) 7MHz. 

4 A superheterodyne receiver is designed to receive signals with carrier 
frequencies between 4 and 6 MHz with transmitted bandwidths of 100 
kHz each. Its IF frequency is 850 kHz. What range of local oscillator 
frequencies is required using high-side injection ( fio > f c ) ? 


5. A radio receiver used in the AM system is shown below. The mixer 
Translates the carrier frequency fc to a fixed IF of 455 kHz by using a 
local oscillator of frequency fi_o. The broadcast-band frequencies 
range from 540kHz to 1600kHz. Determine the range of tuning that 
must be provided in the local oscillator (i) when f L o is higher than fc 
(superheterodyne receiver) and (ii) when fto is lower than fc. 
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1. A superheterodyne receiver must cover the range ,,? M Vinci (a) the 
MHz. The first IF is 10.7 MHz; the second is 1 .5 M IH- ‘ |oca| 

local oscillator tuning range, (b) the frequency o ic 
oscillator, and (c) the first IF image frequency range. ,p.) 

(Assume a local oscillator frequency higher than ie 

) 

i) 220+10.7 =230.7MHz 

224+10.7 =234.7MHz 

Tuning range=> 230.7 to 234.7 MHz 

;/i 2 nd LO = 1.5 MHz higher than the 1st IF 

Therefore freqofZ"- LO = 10.7 *1-5 -12-2 MHz 

Hi) 230. 7+10.7 = 241.4 MHz 

234.7 +10.7 = 245.4 MHz : 

The first IF image frequency range. => 241.4 - 24h.4 

2 A dual-conversion superhet has an input frequency of 62 Mi l.: and 
local oscillators of 71 and 8.6 MHz. What are the two IFs? 

C 

The products of the mixers can be the sum or the difference 
between the local oscillators and the signal. It is more likely 
though that the first IF is 71-62 = 9MHz and the second IF is 9- 

„ _ = 4 ook Hz. 

8.6 
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»■ A -^ ,|X — an will' |«*k amplitude of 250 ,„V a,,„ , 

frequency of 10 Mil, „ a so angle of 30- .The 400 ,„V peak veil signal is a. a 

pha.se voltage being fed back angle of 15". 

(a) What is the VCO frequency? 

(b) What is the value of the control to the VCO at this point? 
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2 . What is the conversion gain of a VCO if a 0.5 V increase in the control voltage 
causes the output frequency to increase by 3.6 kHz? 
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^ Two sinusoidal signals of the same frequency but with a phase difference, 
\f. For this condition the PLL is in lock and the VCO control voltage is constant. 
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